Reproducibility and quantification of illicit drugs using matrix-assisted ionization (MAI) mass spectrometry.
Matrix-assisted ionization (MAI) mass spectrometry (MS) is a simple and sensitive method for analysis of low- and high-mass compounds, requiring only that the analyte in a suitable matrix be exposed to the inlet aperture of an atmospheric pressure ionization mass spectrometer. Here, we evaluate the reproducibility of MAI and its potential for quantification using six drug standards. Factors influencing reproducibility include the matrix compound used, temperature, and the method of sample introduction. The relative standard deviation (RSD) using MAI for a mixture of morphine, codeine, oxymorphone, oxycodone, clozapine, and buspirone and their deuterated internal standards using the matrix 3-nitrobenzonitrile is less than 10% with either a Waters SYNAPT G2 or a Thermo LTQ Velos mass spectrometer. The RSD values obtained using MAI are comparable to those using ESI or MALDI on these instruments. The day-to-day reproducibility of MAI determined for five consecutive days with internal standards was better than 20% using manual sample introduction. The reproducibility improved to better than 5% using a mechanically assisted sample introduction method. Hydrocodone, present in a sample of undiluted infant urine, was quantified with MAI using the standard addition method.